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(57) Abstract 



The present invention provides a new and improved method of producing halogen-free oligomeric olefin monoamines which avoids 
the use of costly high-pressure and high-temperature equipment. In one embodiment the method comprises epoxidizing a specific class 
of oligomeric olefins to provide an epoxidized oligomeric olefin, converting the epoxidized oligomeric olefin to an aldehyde, converting 
the aldehyde to an oxime and then converting the oxime to an amine. Alternatively, the aldehyde may be formed directly from the 
oligomeric olefin. In an alternative embodiment, the method comprises converting the aldehyde to a formamide intermediate, and then 
using hydrolysis to convert the formamide to the oligomeric olefin monoamine. In another preferred embodiment the method includes 
converting an oligomeric olefin directly to an aldehyde, converting the aldehyde to an oxime and then reducing the oxime to provide the 
oligomeric olefin monoamine. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TC 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cdtc d'Tvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SC 


Singapore 







WO 00/63257 



PCT/USOO/08102 



Title: METHOD FOR MAKING MONOAMINES 

Related Applications 

This application is a continuation-in-part of application Serial No. 09/290,994 
entitled "Method For Making Monoamines" filed April 15, 1999. 

Field of Invention 

The present invention concerns novel methods for making oligomeric olefin 
monoamines. More particularly, the present invention concerns novel methods for 
making a specific type of halogen-free oligomeric olefin monoamine for use as fuel 
additives. 

Background 

Deposit control fuel additives are well-known in the prior art. Such additives 
serve to limit the formation of unwanted deposits in engine intake systems. U.S. Patent 
No. 5,810,894 provides a halogen-free additive comprising an oligomeric olefin 
monoamine. Halogen-free additives are desirable because of today's concerns regarding 
the use of halogen containing compounds. 

Unfortunately, the methods disclosed in U.S. Patent No. 5,8 1 0,894 for producing 
oligomeric olefin monoamines require the use of high-pressures and elevated 
temperatures which in turn require expensive equipment and high cost facilities. The 
present invention, however, provides methods for producing a specific type of oligomeric 
olefin monoamine that do not require the use of high-pressures and elevated 
temperatures. 
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Summarv of the Invention 



The present invention provides a new and improved method of producing 
halogen-free oligomeric olefin monoamines having an end group structure of 



using temperatures of less than about 150°C and pressures less than about 200 psi 
comprising epoxidizing a specific class of oligomeric olefins to provide an oligomeric 
olefin epoxide, and then converting the oligomeric olefin epoxide to an oligomeric olefin 
aldehyde. In one preferred embodiment the aldehyde is converted to an oxime followed 
by converting the oxime to a monoamine. Alternatively, the aldehyde may be formed 
directly from the oligomeric olefin, and then converted to an oxime, and finally to a 
monoamine. In an alternative embodiment, the method comprises converting the 
aldehyde to a formamide intermediate, and then using hydrolysis to convert the 
formamide to the monoamine. In yet another embodiment, the method comprises the 
conversion of the epoxide to the oxime and then the oxime is converted to the 
monoamine. All of these methods avoid the use of costly high-pressure and high- 
temperature reactions. 

The foregoing and other features of the invention are hereinafter more fully 
described and particularly pointed out in the claims, the following description setting 
forth in detail certain illustrative embodiments of the invention, these being indicative, 




— CH 2 CH 




CH, 
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however, of but a few of the various ways in which the principles of the present invention 
may be employed. 

Detailed Description of Preferred Embodiment 

The present invention provides novel methods of forming a specific class of 
oligomeric olefin monoamines that avoids the use of high-pressure and high-temperature 
reactions. The specific class of oligomeric olefin monoamines to which the present 
invention is directed are disclosed in Dever et al. U.S. Patent No. 5,810,894. The 
disclosure of U.S. Patent No. 5,8 1 0,894 is incorporated by reference herein in its entirety. 

Oligomeric olefin monoamines that are produced by the methods of the present 
invention are useful as additives for fuels and oils. Fuels include, for example, gasoline 
or motor fuels, aviation fuels, marine fuels and diesel fuels. Oils include, for example, 
crankcase oils, transmission oils and gear oils. 

In one preferred embodiment the method includes epoxidizing an oligomeric 
olefin to provide an epoxidized oligomeric olefin, converting the epoxidized oligomeric 
olefin to an aldehyde and then converting the aldehyde to an oxime, and then reducing 
the oxime to provide the oligomeric olefin monoamine. 

In another preferred embodiment the method includes converting the aldehyde to 
a formamide intermediate and converting the formamide by hydrolysis to an amine. 

In another preferred embodiment the method includes converting an epoxidized 
oligomeric olefin to an oxime, followed by reducing the oxime to provide the oligomeric 
olefin monoamine. 
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In another preferred embodiment the method includes converting an oligomeric 
olefin directly to an aldehyde, converting the aldehyde to an oxime and then reducing the 
oxime to provide the oligomeric olefin monoamine. 

The oligomeric olefin utilized in the method of the present invention is preferably 
a reactive polybutene. A reactive polybutene for use in the present invention is an 
unsaturated polymer, wherein more than 50% of the double bonds are in the a. position. 
One method of preparing such polybutenes is described in German Patent No. 2.702,604. 
Applicants hereby incorporate by reference the teachings of German Patent No. 2,702,604 
and U.S. Patent No. 4,832,702. 

Commercial polybutene that contains a high level of terminal vinylidene 
unsaturation suitable for use in the present invention provides a material having the 
following chemical structure in its terminal monomer unit: 



Additional end group structures may also be present in commercial polybutenes, 
but such end group structures are not preferred for use in the method of the present 



The average molecular weight of commercial polybutenes of interest in the 
present method is generally greater than about 400, preferably from about 400 to about 
3,000, more preferably from about 600 to about 2,200 and most preferably from about 
800 to about 1,600. Notwithstanding the foregoing ranges, it is understood that the 



— CH 2 — C 





CH 3 



invention. 
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practice of the present invention is possible with any commercially available reactive 
polybutene oligomers having any number average molecular weight between about 400 
and 3,000. and having terminal unsaturation. 

Typical useful polybutenes that are commercially available today include, for 
example, INDOPOL H-100HR® (Mn 1000), Ultravis® 10 (Mn 950) or Ultravis® 30 
(Mn 1300) all from BP Amoco Chemicals and Glissopal® ES 3250 (Mn 1000) from 
BASF. 

The initial step in one embodiment of the method of the present invention is 
epoxidation of the unsaturation in the oligomeric olefin. Preferably, the epoxidation 
reaction occurs by reacting the oligomeric olefin with hydrogen peroxide in the presence 
of an organic carboxylic acid and a mineral acid catalyst. Due to the high viscosity of the 
starting oligomeric olefins, the epoxidation reaction is desirably carried out in a 
hydrocarbon solvent. 

The amount of the hydrogen peroxide is generally from about 0.5 to about 2.5, 
and preferably from about 1.5 to about 2.0 moles per mole of olefin based upon the 
number average molecular weight of the olefin. The organic carboxylic acid is generally 
a monocarboxylic acid having a total of from 2 to 4 carbon atoms with acetic acid being 
preferred. The amount of the organic carboxylic acid is generally from about 0.15 to 
about 0.5 moles, and preferably from 0.25 to about 0.40 moles per mole of oligomeric 
olefin based upon the number average molecular weight of the olefin. In addition to this 
organic carboxylic acid, an acid catalyst is also required. The acid catalyst can be one or 
more organic acids, or one or more inorganic acids, or combinations thereof which are 



WO 00/63257 



PCT/US00/08102 



-6- 

utilized to effect the epoxide reaction. Examples of specific acid catalysts include 
methanesulfonic acid, toluenesulfonic acid, sulfuric acid, phosphoric acid and the like 
and are utilized in small amounts as from about 0.0025 to about 0.40 moles per mole of 
the olefin based upon the number average molecular weight thereof. 

The hydrocarbon solvent utilized in the epoxidation reaction can generally be any 
inert organic solvent, that is a solvent which does not enter into reaction with any of the 
reactants. Such solvents include aromatic solvents having a total of from about 6 to about 
14 carbon atoms with specific examples including xylene, toluene, C I0 , C 9 , A100 r Al 50 
aromatics and the like, an aliphatic solvent having from about 6 to about 14 carbon atoms 
with specific examples including isooctane, heptane, cyclohexane and the like, or various 
aliphatic substituted aromatic compounds and the like, as well as combinations thereof. 

The temperature of the epoxidation reaction will depend on the organic acid used 
and is a function of the stability of the intermediate peracid and the reaction rate thereof. 
For acetic acid, the reaction temperature is generally from about 60°C to about 85°C, 
desirably from about 75°C to about 85 °C, and preferably from about 78°C to 82°C. 
Suitable reaction temperatures for other organic carboxylic acid reactants will range 
according to the stability of the intermediate peracid and their reactivity. Some acids can 
be run at reaction temperatures as low as about 20°C. Inasmuch as the reaction is 
exothermic, it is generally necessary to cool the reaction after it has commenced to 
maintain the temperature within the above ranges. The reaction is generally conducted 
at atmospheric pressure, preferably under an inert atmosphere such as nitrogen. 



WO 00/63257 



PCT/USOO/08102 



-7- 

The epoxide is a viscous, colorless to light yellow liquid which can be isolated 
by the removal of the solvent by a variety of conventional techniques such as vacuum 
stripping, wiped film evaporation and the like. The degree of epoxidation or conversion 
is generally about 90 percent. The resulting intermediate is vised without further 
purification in the subsequent isomerization step. 

It will be appreciated that epoxidation can be achieved by any of the methods 
employed in the conversion of olefins to epoxides, and the present invention is not 
limited to the above described technique. Also, it will be appreciated that various 
reagents can be used to effect epoxidation including, for example, t-buty 1 hydroperoxide, 
peracetic acid and m-chloroperbenzoic acid. 

The epoxidation step yields a material with the following end group structure: 




— CH 2 C O 

^CH 3 

In a subsequent step of the process the epoxide is converted to an aldehyde by 
rearrangement or isomerization of the epoxide. Applicants hereby incorporate by 
reference the article of J. P. Kennedy et al. entitled "New Telechelic Polymers and 
Sequential Copolymers by Polyfunctional Initiator - Transfer Agents (Inifers)" for its 
teachings on the formation of aldehydes. The aldehyde exhibits the following structure: 
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O 

II 

C-H 

— CHj — CH 

\:h 3 

Alternatively, it will be appreciated that the aldehyde may be formed directly from 
the oligomeric olefin. 

In one preferred embodiment the aldehyde is converted to an oxime. Preferably, 
the aldehyde is converted using hydroxyl amine formed by neutralizing an acid salt of 
hydroxyl amine. An acid salt of the hydroxyl amine is neutralized to form hydroxyl 
amine. The hydroxyl amine reacts with the aldehyde to form the oxime. The oxime is 
then reduced to the desired amine by catalytic reaction with hydrogen. This 
hydrogenation is performed at moderate temperatures and pressures (e.g., less than about 
150°C and less than about 200 psi) in the presence of a metal catalyst. Examples of 
suitable metal containing catalysts include Raney nickel, nickel on Kieselguhr, copper 
chromite, platinum oxide on carbon, Raney cobalt and palladium on carbon. The oxime 
exhibits the following structure: 

N — OH 

1 

— CH 2 — CH 

^CH, 
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In another preferred embodiment the aldehyde is converted to a formamide. The 
formamide is formed using a Leuckart reaction. The Leuckart reaction is conducted using 
an appropriate reagent. Various reagents may be utilized including ammonium formate. 
The formamide is then converted to the desired amine by hydrolysis. Hydrolysis is 
preferably performed using hydrochloric acid at a moderately elevated temperature (less 
than 1 G0°C), and ambient pressure. Hydrolysis is promoted by the use of a phase transfer 
agent such as, for example, Aliquat 336 (tricaprylymethyl ammonium nitrate). The 
formamide exhibits the following structure: 

O 
II 

CH 2 — NH — CH 

— CH 2 — CH 

\:h, 

Irrespective of which route is employed (i.e., the oxime or the formamide), 
conversion to the amine yields a material with the following end group structure: 

^^CH 2 NH 2 

— CH 2 CH 

The oligomeric olefin monoamine final product that is generated by the process 
may be diluted with solvent(s), for example, C 9 aromatic solvent or toluene, to the desired 
percent basic nitrogen as is well-known in the art. Dilution facilitates mixing of the final 
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product with the oil or fuel to which it is to be added. The final product can also be 
added to a carrier to facilitate its use. The final product of the present invention will 
generally be employed in a hydrocarbon distillate fuel boiling in the gasoline or diesel 
range, but use of the final product in other fiiels such as aviation and marine fuel is also 
contemplated. Generally, a dilution of from about 50 ppm to about 2000 ppm additive 
in the fuel is desired. 

In order to demonstrate practice of the present invention, the following illustrative 
examples are provided. The specific embodiments described below are intended to 
illustrate, but not to limit, the present invention. 

Example I 
Epoxidation nf P olvisobutvlene 
A 1 .0 L flask was charged with 300g of Ultravis 1 0 (BP Amoco polybutene) and 
1 50g of heptane. The material was stirred until solution was complete. The reactor was 
then charged with 7.94g of glacial acetic acid, 0.97g of 85% phosphoric acid and 0.7g of 
50% sulfuric acid. The mixture was then heated to 80°C. A constant feed addition 
funnel was charged with 42.9g of 70% hydrogen peroxide. The peroxide was added 
dropwise to the reaction mixture over the period of one hour. The reaction was then 
stirred at 80°C for an additional 6 hours. The reaction was then cooled to room 
temperature. The aqueous layer was separated and discarded. The organic layer was then 
washed twice with 300 ml of water. After the organic layer was washed to remove the 
acids from the product it was then dried and stripped of solvent to yield 303g of 
epoxidized polybutene with an oxirane value of 1 .27. 



WO 00/632S7 



PCT/USOO/08102 



-11- 
Example II 
Formation of Aldehv de From Fp oviHo 
A 1000 ml round bottom flask was charged with 31 1.46 grams of Ultravis 10 
epoxide prepared by the methods of Example I, 308.25 grams of xylenes and 35 grams 
of zinc bromide. This reaction mixture was stirred and heated to reflux for four hours. 
After the reaction was cooled to room temperature, the catalyst was removed from the 
reaction mixture by filtration. A sample of this solution was then stripped of solvent 
under a vacuum. The IR of this sample shows a carbonyl stretch at about 1730 cm" 1 
which indicated a near quantitative conversion of the epoxide to the aldehyde when 
compared with standard material. 

Example in 
Conversion o f Aldehvde to Qxime 
A 500 ml round bottom flask was charged with 212.2 grams of the aldehyde 
solution of Ultravis 1 0 aldehyde described in Example II. To this solution was added 2 1 
grams of hydroxylamine hydrochloride dissolved in 50 ml of deionized water. This 
mixture was stirred to ensure intimate mixing. The hydrochloride was then neutralized 
by addition of 10.6 grams of sodium carbonate slurried in 50 ml of deionized water. 
After the addition of the carbonate solution was completed, the reaction mixture was 
heated to reflux for one hour. The solution was then cooled to room temperature and 
stirred at room temperature overnight. The next day aqueous layer was removed and the 
organic layer was washed twice with 50 ml of deionized water. The organic layer was 
dried by distilling off the water azeotrope with xylenes. A sample of the solution of the 
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product was stripped of solvent under reduced pressure. The NMR and the IR indicated 
the formation of the oxime. Elemental analysis of this sample indicated that there was 
0.8 percent nitrogen in the sample. 

Example IV 
Reduction of Oxime to Form Amine 
A 1 L Parr reactor was charged with 167.54 grams of the solution of the Ultravis 
10 oxime described in Example III and 14.76 grams of Raney nickel. The reactor was 
closed, purged with nitrogen, evacuated and then filled with hydrogen. The reactor was 
pressurized with hydrogen to 85 psig and then heated to 150°C. The reaction mixture 
was then stirred at 150°C for four hours. The reaction was then cooled to room 
temperature. The hydrogen was vented from the reactor. It was then opened and the 
catalyst was removed by filtration. The solvent was removed from the sample under a 
vacuum. The sample was analyzed by titration to have 0.75 percent basic nitrogen. 
Elemental analysis of this sample showed that it contained 0.62 percent nitrogen. 

Example V 

Leuckart Reaction of Aldehyde Using Ammonium Formate 
The aldehyde prepared as described in Example II was stripped of solvent. A 250 
ml round bottom flask was charged with 48.38 grams of the stripped aldehyde and 5.077 
grams of ammonium formate. The reaction was heated to 1 70-1 73°C and it foamed and 
turned a dark amber color. After about 90 minutes the reaction reached 193°C. The 
reaction was then cooled to about 100°C and 100 ml of A- 100 solvent was added to the 
reaction. The reaction solution was then refluxed for four more hours. The reaction 
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solution was then cooled to room temperature. The reaction solution was washed twice 
with 200 ml of deionized water to remove any ammonium formate left in the reaction 
mixture. The organic layer was then dried with anhydrous sodium sulfate and was 
stripped of solvent under a vacuum. The IR of the product showed three carbonyl 
stretches none of which correspond to the frequency in the starting aldehyde. Elemental 
analysis of the product was 0.52 percent nitrogen. 

Example VI 

Leuckart Reaction of Aldehyde Using Formic Acid and Ammonium Hy droxide 
A three neck reaction flask fitted with a Dean-Stark trap, condenser, heating 
mantle and a mechanical stirrer was charged with 214 grams of 28-30% ammonium 
hydroxide. An addition funnel was charged with 1 99.84 grams of 88% formic acid and 
this formic was slowly added with stirring to the ammonium hydroxide. The mixture was 
heated driving off the water which was collected in the trap. When the mixture reached 
160°C, 201.92 grams of the aldehyde of Example II was dissolved in 100 ml of xylene 
all at once using an addition funnel. The xylene was distilled off and the reaction was 
heated to 170°C for 20 hours. After the reaction, about 100 ml xylene was added to the 
reaction mixture which was then washed repeatedly with 200 ml portions water. The 
mixture was then dried by distilling off the water azeotrope with xylenes and the solvent 
was stripped off under vacuum. Elemental analysis of this sample revealed that it 
contained 0.55% nitrogen. 
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Example VII 
Hvdrolvsis of Formamide to Form Amine 
The fonnamide from Example VI (34. 16g) was dissolved in 50 ml of xylenes and 
was transferred to a 250 ml three neck Morton flask equipped with a mechanical stirrer, 
heating mantle and condenser. Concentrated hydrochloric acid (50 ml) and Aliquat 336 
(0.67 grams) (tricaprylymethyl ammonium nitrate) were added and the mixture was 
heated to 90°C for 92 hours. The mixture was then washed three times with 1 00 ml water 
and once with 100 ml 10% NaOH. The organic phase was then stripped of solvents 
under vacuum. A sample of this product was analyzed by titration to have 0.37 percent 
basic nitrogen. 

Example VIII 
Direct Synthesis of Aldehyde From Polvbutene 
AIL Morton flask was charged with 3 1 2.82 grams of Ultravis 1 0 polybutene and 
1 60.88 grams of heptane. The mixture was stirred with a mechanical stirrer to complete 
the dissolution. The solution was then heated to 80°C and 5.81 grams of glacial acetic 
acid was added to the reaction. To a constant addition funnel was weighed 0.25 grams 
of 85% phosphoric acid, 20.03 grams of 50% sulfuric acid and 36.5 g of 50% hydrogen 
peroxide. This hydrogen peroxide solution was added drop wise to the stirred reaction 
solution at 80°C over a period of 2 hours. After the addition was complete the reaction 
mixture was stirred at 80°C for an additional 13 hours. The reaction was then cooled to 
60°C and was washed three times with 200 grams of deionized water. The organic layer 
was then dried by distilling off the azeotrope of water using a Dean-Stark trap. A sample 
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of the organic solution was then stripped of solvent and analyzed for the amount of 
carbonyl present by IR. The IR of this sample shows a carbonyl stretch at about 1 730 cm" 
1 and a conversion to the aldehyde of 88.35%. 

Example IX 
Conversion of Aldehyde to Oxime 
A 500 ml round bottom flask was charged with 51 grams of the polybutene 
aldehyde product of Example VIII. This material was dissolved in 102.3 grams of 
xylenes. Separately, 10.5 grams of hydroxy lamine hydrochloride was dissolved in 40 
grams of water. This solution was added to the round bottom flask containing the 
polybutene aldehyde. This mixture was stirred to ensure mixing of the two phases. A 
solution of 5.3 grams of sodium carbonate in 30 grams of water was slowly added to the 
reaction to free the hydroxyl amine. The reaction mixture was stirred at room 
temperature for 30 minutes and then was heated to reflux for one hour. The reaction 
mixture was then cooled to room temperature, and it was then transferred to a 1 L 
separatory funnel. The aqueous layer was separated and discarded. The organic layer 
was washed twice with 1 00 grams of deionized water. The organic layer was then dried 
and stripped on a rotary evaporator. The IR of the sample indicated that the oxime had 
been formed. Elemental analysis indicated that the product had 0.24 percent nitrogen. 
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Example X 
Fpoxidation of Polvisobutlvene 
A 1 .0L Morton flask was charged with 300g of Amoco H 1 00HR polyisobutylene 
and 150g of xylenes. The reactor was then charged with 5.91g of glacial acetic acid. 
Heat and a nitrogen blanket were then applied. An addition funnel was charged with 
0.28g of 50% sulfuric acid, 0.28g of 85% phosphoric acid, and 39.90g of 50% hydrogen 
peroxide. When the contents of the Morton flask reached 80C ? the contents of the 
addition funnel were added over a two hour period. The reaction remained at this 
temperature under constant agitation for five hours prior to the end of the addition, for 
a total of seven hours. The reaction was cooled to room temperature and washed three 
times with 200g of deionized water. The aqueous layer was discarded. The solvent was 
then removed under vacuum. Infared analysis indicated that the product is greater than 
97% epoxidized. 

Example XI 
Conversion of an Epoxide t o an Oxime 
A 1 L round bottom flask was charged with 202.0 grams of the epoxidized Amoco 
H100HR polybutene of Example X, 110.4 grams of xylenes and 0.41 grams of zinc 
bromide. This mixture was stirred and heated to reflux for two hours. The mixture was 
then cooled to 95°C and a solution of 20.40 grams of hydroxy lamine sulfate in 1 00 grams 
of water was added followed by a solution of 12.2 grams of sodium hydroxide in 50 
grams of water. The resulting mixture was stirred and refluxed for two hours. The 
reaction mixture was then cooled to room temperature, and then transferred to a 
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separatory funnel. The aqueous layer was separated and discarded. The organic layer 
was washed three times with deionized water. The organic layer was dried and the 
solvent was removed on a rotary evaporator. Analysis of the product by IR and NMR 
indicated the formation of the polybutene oxime. Elemental analysis indicated a product 
having a nitrogen level of 1 . 1 percent. 

Example XII 
Conversion of an Epoxide to an Oxime 

A 1 L round bottom flask was charged with 202.16 grams of the epoxidized 
Amoco H100HR polybutene of Example X, 100.9 grams of xylenes and 3.41 grams of 
zinc bromide. This mixture was stirred and heated to a temperature of 96°C. A solution 
of 20.48 grams of hydroxylamine sulfate in 100 grams of water was added followed by 
a solution of 1 1 .43 grams of sodium hydroxide in 50 grams of water. The resulting 
mixture was stirred and refluxed for two hours. The reaction mixture was then cooled 
to room temperature, and then transferred to a separatory funnel. The aqueous layer was 
separated and discarded. The organic layer was washed three times with deionized water. 
The organic layer was dried and the solvent was removed on a rotary evaporator. 
Analysis of the product by IR and NMR indicated the formation of the polybutene oxime. 
Elemental analysis indicated a product having a nitrogen level of 0.94 percent. 

Example XIII 
Conversion of an Epoxide to an Oxime 

A 1 L round bottom flask was charged with 200.06 grams of the epoxidized BP 
Amoco H100HR polybutene, 105.70 grams of xylenes, 6.08 grams of zinc bromide and 
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20.77 grams of hydroxylamine sulfate. This mixture was stirred and heated to a 
temperature of 96°C. A solution of 20.30 grams of sodium hydroxide in 100 grams of 
water was added dropwise using an addition funnel over a period of 30 minutes. The 
resulting mixture was stirred and refluxed for an additional 1 hour and 30 minutes. The 
reaction mixture was then cooled to room temperature, and then transferred to a 
separatory funnel. The aqueous layer was separated and discarded. The organic layer 
was washed three times with deionized water. The organic layer was dried and the 
solvent was removed on a rotary evaporator. Analysis of the product by IR and NMR 
indicated the formation of the polybutene oxime. Elemental analysis indicated a product 
having a nitrogen level of 0.92 percent. 

Example XIV 
Reduction of Oxi me to Form Amine 
A 1 L Parr reactor was charged with 200 grams of the polybutene oxime described 
in Example XII and 15.0 grams of Raney nickel and 100 grams of xylene. The reactor 
was closed, purged with nitrogen and pressurized to 1 50 psi with hydrogen. The reaction 
mixture was then heated to 150°C and stirred at 1000 rpm for four hours. The reactor 
was then cooled to room temperature and the hydrogen was vented. The catalyst was 
removed from the reaction mixture by filtration. The solvent was then removed from the 
mixture using a rotary evaporator. Analysis of the product by IR and NMR indicated the 
formation of the polybutene monoamine. The product was analyzed by titration to have 
0.94 percent basic nitrogen. 
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Additional advantages and modifications will readily occur to those skilled in the 
art. Therefore, the invention in its broader aspects is not limited to the specific details 
and illustrative examples shown and described herein. Accordingly, various 
modifications may be made without departing from the spirit or scope of the general 
inventive concept as defined by the appended claims and their equivalents. 
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What is claimed is: 

1. A method of forming an oligomeric olefin monoamine having the 
following end group structure: 

^^CH 2 NH 2 
— CH 2 CH 

using temperatures of less than about 150°C and pressures less than about 200 psi 
comprising forming an oligomeric olefin aldehyde, converting the oligomeric olefin 
aldehyde to the oligomeric olefin monoamine using temperatures of less than about 
150°C and pressures less than about 200 psi. 

2. A method as set forth in claim 1 wherein said oligomeric olefin comprises 
an oligomeric olefin that displays terminal unsaturation in the monomer unit of the 
oligomeric olefin. 

3. A method as set forth in claim 1 wherein said oligomeric olefin aldehyde 
is produced by first epoxidizing an oligomeric olefin to provide epoxidized oligomeric 
olefin and then converting the epoxidized oligomeric olefin to an oligomeric olefin 
aldehyde by isomerization. 

4. A method as set forth in claim 1 wherein said oligomeric olefin aldehyde 
is produced by oxidizing an oligomeric olefin. 

5. A method as set forth in claim 1 including the steps of converting the 
oligomeric olefin aldehyde to an oligomeric olefin formamide, and then converting the 
oligomeric olefin formamide to the oligomeric olefin monoamine. 
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6. A method as set forth in claim 3 wherein the epoxidized oligomeric olefin 
is produced by reacting the oligomeric olefin with hydrogen peroxide in the presence of 
an organic carboxylic acid and an acid catalyst. 

7. A method as set forth in claim 3 including the steps of converting the 
oligomeric olefin aldehyde to an oligomeric olefin oxime ? and then converting the 
oligomeric olefin oxime to the oligomeric olefin monoamine. 

8. A method as set forth in claim 1 wherein said epoxidized oligomeric olefin 
is converted to an oligomeric olefin oxime. 

9. A method as set forth in claim 8 wherein the oxime is converted to a the 
monoamine by catalytic hydrogenation. 

10. A method as set forth in claim 8 wherein the hydrogenation is performed 
using a metal containing catalyst. 

11. A method as set forth in claim 5 wherein the formamide is formed using 
a Leuckart reaction. 

12. A method as set forth in claim 11 wherein said Leuckart reaction is 
performed using a formamide forming reagent. 

13. A method of forming an oligomeric olefin monoamine comprising 
forming an oligomeric olefin aldehyde, converting the oligomeric olefin aldehyde to an 
oligomeric olefin oxime, and then converting the oligomeric olefin oxime to an 
oligomeric olefin monoamine. 

14. A method of forming an oligomeric olefin monoamine comprising 
forming an oligomeric olefin aldehyde, converting the oligomeric olefin aldehyde to an 
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oligomeric olefin formamide, and then converting the oligomeric olefin formamide to an 
oligomeric olefin monoamine. 

15. An oligomeric olefin oxime having the following structure:: 

N — OH 



II 




1 6. An oligomeric olefin formamide having the following structure: 

O 
II 

yCH 2 — NH — CH 
— CH 2 — CH 

\ 

x:h 3 
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